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$\mathrm{Z}_{6}=\mathrm{Z}/6\mathrm{Z}$ ,
$\#\#$ $\mathrm{Z}_{2k}=\mathrm{Z}/2k\mathrm{Z}(k\geq 2)$ . ,
. [Sh]
. \Re [Bo, FLM, $\mathrm{M}\mathrm{N}$], $\mathrm{Z}_{2k}$
[BDHO, DHS] .
(VOA) Borcherds, Renkel ,
. $(V^{\mathfrak{h}})$ , VOA $\vee\supset$ ,
. $V^{\mathfrak{h}}$ , ( VOA)
1/2 VOA $L(1/2,0)$ 48 (cf. [DGH]).
$V^{\mathfrak{h}}$ , $V^{\mathfrak{h}}$ .
$L(1/2,0)$ 1/2 $W_{2}$ , $W_{n}$
, ([Ma]). 1 $W_{4}$ , $\text{ }$ 6
$L$ $\mathrm{V}\mathrm{O}\mathrm{A}V_{L}$ $L$ -1 $V_{L}$
$V_{L}^{+}$ . , $2k(k\geq 2)$
$\mathrm{A}\backslash$ $L$ $V_{L}^{+}$ . [DN] , VL\mapsto -
$\{V_{L}^{\pm}, V_{\alpha/2+L}^{\pm}, V_{r\alpha/2k+L}, V_{L}^{T.,\pm}.|1\leq r\leq k-1, i=0,1\}$
$k+7$ .
$V_{\Lambda}^{+}$ $\Lambda$ $\mathrm{V}\mathrm{O}\mathrm{A}V_{\Lambda}$ $\Lambda$ -1 $\ovalbox{\tt\small REJECT}$
, $V_{\Lambda}^{T,+}$ $V_{\Lambda}$ twisted $V_{\Lambda}^{T}$ 2
, $V^{\mathfrak{h}}=V_{\Lambda}^{+}\oplus V_{\Lambda}^{T,+}$
([FLM]).
$\Lambda$ , 24 $2k$ $\pm 1$ $2k$-frame
. $2k$-frame ,$\cdot$ $V_{\Lambda}^{+}$ VOA $V_{L}^{+}\sigma$) $24$




$\ovalbox{\tt\small REJECT}$ $2k$-frame , ,
$\mathrm{Z}_{2}$. $\ovalbox{\tt\small REJECT} \mathrm{Z}/2k\mathrm{Z}$ 24 extremal Type $\mathrm{I}\mathrm{I}$
1 .
1. $2k$ -frame $\mathrm{Z}_{2k}$ 24 extoemal Type $II$
$\lambda\backslash$:–$\lambda\backslash$: .
. $\mathrm{Z}_{2k}$ 1 generalized Construction A
24 extremal Type $2k$-frame
. . $2k$-ffame ,
$N$
$\Lambda/N\subset N^{\mathrm{o}}/N\cong \mathrm{Z}_{2k}^{24}$
, $\mathrm{Z}_{2k}$ 24 . $N^{\mathrm{o}}$ $N$ .
, $\Lambda/N$ $\mathrm{Z}_{2k}$ extremal Type $\mathrm{I}\mathrm{I}$ . , generalized
Construction A .
.
2. $C$ $\mathrm{Z}_{2k}$ 24 ertremd $wpe$ H , $C_{2}=\{(c_{1}, \ldots, c_{24})\in C|c_{i}$ $=$
$0(\mathrm{m}\mathrm{o}\mathrm{d} k)$ for all $\mathrm{i}$} , . $m=\dim C_{2}$ .
(1) $VOA$ .
$V^{\mathfrak{h}}\supset V_{\Lambda}^{+}\supset(V_{L}^{+})^{\copyright 24}$ .
(2) $V_{\Lambda}^{+}$ $(V_{L}^{+})^{\otimes 24}$ - :
$V_{\Lambda}^{+} \cong\oplus\oplus\otimes V_{\mathrm{c}.\alpha/2+L}^{e}.\cdot.\oplus\frac{1}{2}24\oplus\otimes V_{\mathrm{q}\alpha/2k+L}24.$ .
$\mathrm{c}\in C_{2}\Pi \mathrm{e}.\cdot=+\mathrm{e}.\in\{\pm\}:=1$
$\mathrm{c}\in C\backslash C_{2}:=1$








3. ( $\mathfrak{y}k$ . $V\ovalbox{\tt\small REJECT}$
$L$
1on $\{V_{L}^{\pm}, V_{i\alpha/k+L}|1\leq i\leq(k-1)/2\}$ ,
-1 on $\{V_{\alpha/2+L}^{\pm}, V_{(2i-1)\alpha/2k+L}|1\leq i\leq(k-1)/2\}$ ,
$\sqrt{-1}$ on $\{V_{L}^{T_{\mathrm{O}},\pm}\}$ ,
$-\sqrt{-1}$ on $\{V_{L}^{T_{1,}\pm}\}$
.
(2) $k$ . $V_{L}^{+}$
1on $\{V_{L}^{\pm}, V_{\alpha/2+L}^{\pm}, V_{i\alpha/2k+L}|1\leq i\leq(k-1)\}$ ,




$V^{\mathfrak{h}}=\oplus m_{W_{1},\ldots W_{24}}W_{1}\otimes\cdots\otimes W_{24}(W_{1},\ldots,W_{24})\in\Gamma^{24}$
.
, $i$ $V_{L}^{+}$ (cf. 3)
$V^{\mathfrak{h}}$
$\sigma_{i}$ . , $\sigma_{i}$
.
4. $\sigma_{i}$ $V\#$ $VOA$ .
4 2 . $k$ , $\sigma_{i}$ $V_{\Lambda}^{+}$ 1, $V_{\Lambda}^{T,+}$ -1
. $2B$ . $k$ , $\sigma_{i}^{2}$ $2B$
, $2_{+}^{1+24}.Conway_{\mathit{1}}$ ([FLM]). ,
$2_{+}^{1+24}.Conway_{\mathit{1}}$ , $Conway_{\mathit{1}}$ (Conway ) extra-special
$2_{+}^{1+24}$ . $\sigma_{i}$ $Conway_{1}$
, $\sigma_{i}\in 2_{+}^{1+24}$ . $2_{+}^{1+24}$ $4A,$ $2A,$ $2B,$ 1A
, .
5. 2 , $\sigma_{i}\in 2_{+}^{1+24}$ . $k$ , $\sigma_{i}$ $4A$
.
6. $\sigma_{i}$ , McKay-Thompson .
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